Experimental Procedures

Synthesis of 2-pyrones
Compounds 3a, 3c, 3g, 3h, and 3i were prepared according to literature methods. 1 
N,N-Dimethyl-2-oxo-2H-pyran-6-carbothioamide 3b
Under N 2 , Lawesson's reagent (327 mg, 0.81 mmol) was added to a solution of N,N-dimethyl-2-oxo-2H-pyran-6-carboxamide (135 mg, 0.81 mmol) in THF (5.4 mL) at room temperature. The reaction mixture was stirred at room temperature for 48 hours. The reaction mixture was diluted with Et 2 O (5 mL) then a solution (50 g.L -1 ) of K 2 CO 3 (10 mL) was added and the reaction mixture was stirred for 40 minutes at room temperature. The aqueous layer was extracted with Et 2 O (2 x 10 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated. Purification by column chromatography (from 10% to 60% EtOAc in PE) afforded 3b as a yellow solid (115 mg, 77%). m.p. = 82 -84 °C. 1 H NMR (250 MHz, CDCl 3 ) δ = 7.39 (dd, J = 9.5, 6.5 Hz, 1H, ArH), 6 .63 (dd, J = 6.5, 1.0 Hz, 1H, ArH), 6 .33 (dd, J = 9.5, 1.0 Hz, 1H, ArH), 3.50 (s, 3H, NMe), 3.33 (s, 3H, NMe). 13 
N,N-Dibenzyl-2-oxo-2H-pyran-6-carboxamide 3d
Under N 2 , oxalyl chloride (0.20 mL, 2.32 mmol) was added to a solution of 2-oxo-2H-pyran-6-carboxylic acid (250 mg, 1.79 mmol) and N,N-dimethylformamide (2µL, 0.0179 mmol) in dichloromethane (18 mL) at room temperature. The reaction mixture was stirred at room temperature for 1 hour, and then a mixture of dibenzylamine (0.69 mL, 3.57 mmol) and N,Ndiisopropylamine (0.31 mL, 1.79 mmol) was slowly added. The reaction mixture was stirred at room temperature for another hour. The reaction mixture was quenched with a saturated solution of NaHCO 3 (10 mL) and extracted with dichloromethane (2 x 10 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated. Purification by column chromatography (from 10% to 50% EtOAc in PE) afforded the compound as a yellow solid (321 mg, 56%). m.p. = 85 -87 °C. 1 
S2
Under N 2 , triethylamine (1.50 mL, 10.7 mmol), trichloacetyl chloride (0.40 mL, 3.6 mmol) and N,O-dimethylhydroxylamine hydrochloride (348 mg, 3.6 mmol) were successively added to a solution of 2-oxo-2H-pyran-6-carboxylic acid (500 mg, 3.6 mmol) in dichloromethane (18 mL) at 0 °C. The reaction mixture was stirred at room temperature for 2 hours. The reaction mixture was quenched with a saturated solution of NaHCO 3 (15 mL) and extracted with dichloromethane (3 x 15 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated. Purification by column chromatography (from 10% to 85% EtOAc in PE) afforded 3e as a beige solid (408 mg, 62% 
Under N 2 , triethylamine (0.15 mL, 1.07 mmol), trichloacetyl chloride (40 µL, 0.36 mmol) and 2-aminopyridine (101 mg, 1.07 mmol) were successively added to a solution of 2-oxo-2H-pyran-6-carboxylic acid (50 mg, 0.36 mmol) in dichloromethane (2 mL) at 0 °C. The reaction mixture was stirred at room temperature for 16 hours. The reaction mixture was quenched with a saturated solution of NaHCO 3 (5 mL) and extracted with dichloromethane (3 x 5 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated. Purification by column chromatography (from 10% to 70% EtOAc in PE) afforded the compound as a beige solid (44 mg, 57%). m.p. = 119 -121 °C.
1 H NMR (250 MHz, CDCl 3 ) δ = 9.32 (br, 1H, NH), 8.37 (ddd, J = 5.0, 2.0, 1.0 Hz, 1H, ArH), 8.32 (d, J = 8.5 Hz, 1H, ArH), 7.80 (ddd, J = 8.5, 7.5, 2.0 Hz, 1H, ArH), 7.52 (dd, J = 9.5, 6.5 Hz, 1H, ArH), 7.27 (dd, J = 6.5, 1.0 Hz, 1H, ArH), 7.16 (ddd, J = 7.5, 5.0, 1.0 Hz, 1H, ArH), 6.57 (dd, J = 9.5, 1.0 Hz, 1H, ArH). 13 
Under N 2 , ethyl 2,3-butadienoate (0.35 mL, 3 mmol) was added to a solution of 1-methyl-1H-imidazole-2-carbaldehyde (990 mg, 9 mmol) and tricyclohexylphosphine (1.26 g, 4.5 mmol) in chloroform (30 mL) at room temperature. The resulting mixture was stirred at 65 °C for 72 hours. The mixture was concentrated and purification by column chromatography (from 20% to 100% EtOAc in PE) afforded the compound as a beige solid (428 mg, 81%). m.p. = 126 -128 °C. 
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Alkyne Cycloadditions
General Procedure for alkyne cycloadditions:
Under Ar, a 2.0 M solution of n-butyllithium in hexane (0.5 mL, 1 mmol) was added to a solution of phenylacetylene (0.11 mL, 1 mmol) in hexane (2 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 30 minutes, and then a freshly prepared 1.0 M solution of diethylaluminium chloride in hexane (1 mL, 1 mmol) was added at 0 °C. The reaction mixture was stirred for another 20 minutes before being stirred 2 hours at room temperature. The alkynylaluminum solution (3.4 mL, 0.95 mmol)was transferred via a syringe to a flask containing a solution of N,N-dimethyl-2-oxo-2H-pyran-6-carboxamide (55 mg, 0.33 mmol) in 1,2-dichloroethane (1 mL). The resulting reaction mixture was stirred at room temperature for 1 hour. The reaction mixture was quenched with a saturated solution of NaHCO 3 (5 mL) and extracted with dichloromethane (2 x 5 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated. Purification by column chromatography (from 10% to 50% EtOAc in PE) afforded compound 4 as a colorless oil (58 mg, 78% 
N,N-Dibenzyl-[1,1'-biphenyl]-3-carboxamide 7
The title compound was prepared according to the general procedure using N,N-dibenzyl-2-oxo-2H-pyran-6-carboxamide (106 mg, 0.33 mmol), alkynylaluminum solution (3.4 mL, 0.95 mmol) in 1,2-dichloroethane (1 mL). The compound was isolated as a colorless oil (96 mg, 76% The title compound was prepared according to the general procedure using N-methoxy-Nmethyl-2-oxo-2H-pyran-6-carboxamide (60 mg, 0.33 mmol), alkynylaluminum solution (3.4 mL, 0.95 mmol) in 1,2-dichloroethane (1 mL). The compound was isolated as a colorless oil (58 mg, 72%). 1 
N-(Pyridin-2-yl)-[1,1'-biphenyl]-3-carboxamide 9
The title compound was prepared according to the general procedure using 2-oxo-N-(pyridin-2-yl)-2H-pyran-6-carboxamide (36 mg, 0.167 mmol), alkynylaluminum solution (2.0 mL, 0.56 mmol) in 1,2-dichloroethane (1.5 mL). The compound was isolated as a white solid (31 mg, 67%). m.p. = 107 -109 °C. The title compound was prepared according to the general procedure using 6-(pyridin-2-yl)-2H-pyran-2-one (57 mg, 0.33 mmol), alkynylaluminum solution (3.4 mL, 0.95 mmol) in 1,2-dichloroethane (1 mL). The compound was isolated as a colorless oil (60 mg, 78%). The title compound was prepared according to the general procedure using 6-(thiazol-2-yl)-2H-pyran-2-one (30 mg, 0.167 mmol), alkynylaluminum solution (1.9 mL, 0.48 mmol) in 1,2-dichloroethane (1.5 mL). The compound was isolated as a colorless oil (28 mg, 70%).
1 H NMR (400 MHz, CDCl 3 ) δ = 8.22 (t, J = 2.0 Hz, 1H, ArH), 7.96 (dt, J = 7.5, 1.5 Hz, 1H, ArH), 7.91 (d, J = 3.5 Hz, 1H, ArH), 7.72 -7.64 (m, 3H, ArH), 7.54 (t, J = 7.5 Hz, 1H, ArH), 7.49 (t, J = 7.5 Hz, 2H, ArH), 7.44 -7.39 (m, 1H, ArH), 7.38 (d, J = 3.5 Hz, 1H, ArH). 13 
2-([1,1'-Biphenyl]-3-yl)-1-methyl-1H-imidazole 14
The title compound was prepared according to the general procedure using 6-(1-methyl-1H-imidazol-2-yl)-2H-pyran-2-one (29 mg, 0.167 mmol), alkynylaluminum solution (1.9 mL, 0.48 mmol) in 1,2-dichloroethane (1.5 mL). The compound was isolated as a colorless oil (27 mg, 69%).
1 H NMR (400 MHz, CDCl 3 ) δ = 7.88 (t, J = 1.5 Hz, 1H, ArH), 7.68 -7.63 (m, 3H, ArH), 7.61 (dt, J = 8.0, 1.5 Hz, 1H, ArH), 7.54 (t, J = 7.5 Hz, 1H, ArH), 7.46 (t, J = 7.5 Hz, 2H, ArH), 7.37 (t, J = 7.5 Hz, 1H, ArH), 7.17 (s, 1H, ArH), 7.01 (s, 1H, ArH), 3.80 (s, 3H, NMe). 13 
N,N-Dimethyl-3-(trimethylsilyl)benzamide 15
The title compound was prepared according to the general procedure using N,N-dimethyl-2-oxo-2H-pyran-6-carboxamide (55 mg, 0.33 mmol), alkynylaluminum solution (3.4 mL, 0.95 S7 mmol) in 1,2-dichloroethane (1 mL). The compound was isolated as a colorless oil (59 mg, 80% The title compound was prepared according to the general procedure using 6-(pyridin-2-yl)-2H-pyran-2-one (57 mg, 0.33 mmol), alkynylaluminum solution (3.4 mL, 0.95 mmol) in 1,2-dichloroethane (1 mL). The compound was isolated as a colorless oil (31 mg, 41%). 
3-Butyl-N,N-dimethylbenzamide 17
The title compound was prepared according to the general procedure using N,N-dimethyl-2-oxo-2H-pyran-6-carboxamide (28 mg, 0.167 mmol), alkynylaluminum solution (1.9 mL, 0.48 mmol) in 1,2-dichloroethane (1.5 mL). The compound was isolated as a colorless oil (25 mg, 73%). 1 H NMR (400 MHz, CDCl 3 ) δ = 7.33 -7.27 (m, 1H, ArH), 7.26 -7.18 (m, 3H, ArH), 3.09 (br, 3H, NMe), 3.00 (br, 3H, NMe), 2.63 (t, J = 8.0 Hz, 2H, ArCH 2 ), 1.66 -1.54 (m, 2H, CH 2 ), 1.41 -1.29 (m, 2H, CH 2 ), 0.92 (t, J = 7.5 Hz, 3H, Me). 13 
2-(3-Butylphenyl)pyridine 18
S8
The title compound was prepared according to the general procedure using 6-(pyridin-2-yl)-2H-pyran-2-one (57 mg, 0.33 mmol), alkynylaluminum solution (3.4 mL, 0.95 mmol) in 1,2-dichloroethane (1 mL). The compound was isolated as a colorless oil (50 mg, 72%). 1 59 (m, 2H, CH 2 ), 1.48 -1.32 (m, 2H, CH 2 ) , 0.95 (t, J = 7.5 Hz, 3H, Me). 
2-(3-Butylphenyl)-1-methyl-1H-imidazole 19
The title compound was prepared according to the general procedure using 6-(1-methyl-1H-imidazol-2-yl)-2H-pyran-2-one (30 mg, 0.167 mmol), alkynylaluminum solution (1.9 mL, 0.48 mmol) in 1,2-dichloroethane (1.5 mL). The compound was isolated as a colorless oil (29 mg, 82%). 
2-(2d-3-Butylphenyl)-1-methyl-1H-imidazole d-19
Under Ar, a 2.4 M solution of n-butyllithium in hexane (0.10 mL, 0.25 mmol) was added to a solution of phenylacetylene (29 µL, 0.25 mmol) in hexane (1 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 30 minutes. A freshly prepared 1.0 M solution of dimethylaluminium chloride in hexane (0.25 mL, 0.25 mmol) was added to the reaction mixture at 0 °C and the reaction stirred for another 20 minutes before being stirred 2 hours at room temperature. A solution of 6-(1-methyl-1H-imidazol-2-yl)-2H-pyran-2-one (30 mg, 0.167 mmol) in dichloromethane (1 mL) was added to the reaction mixture. The resulting reaction mixture was stirred at room temperature for 1 hour. The reaction mixture was quenched with D 2 O (2 mL) and stirred at room temperature for 16 hours. The reaction mixture was diluted with a saturated solution of NaHCO 3 (5 mL) and extracted with dichloromethane (2 x 5 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated. Purification by column chromatography (from 20% to 70% EtOAc in PE) afforded the compound as a colorless oil (30 mg, 82% The title compound was prepared according to the general procedure using N,N-dimethyl-2-oxo-2H-pyran-6-carboxamide (56 mg, 0.33 mmol), alkynylaluminum solution in toluene (3.4 mL, 0.95 mmol) in 1,2-dichloroethane (1.5 mL). The compound was isolated as a colorless oil (43 mg, 55% Under Ar, a 2.0 M solution of n-butyllithium in hexane (0.5 mL, 1 mmol) was added to a solution of phenylacetylene (0.11 mL, 1 mmol) in hexane (2 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 30 minutes. A freshly prepared 1.0 M solution of dimethylaluminium chloride in hexane (1 mL, 1 mmol) was added to the reaction mixture at 0 °C and the reaction stirred for another 20 minutes before being stirred 2 hours at room temperature. The alkynylaluminum solution (3.4 mL, 0.95 mmol) was transferred via a syringe to a flask containing a solution of N,N-dimethyl-2-oxo-2H-pyran-6-carboxamide (55 mg, 0.33 mmol) in 1,2-dichloroethane (2 mL). The resulting reaction mixture was stirred at room temperature for 1 hour. Iodine (506 mg, 2 mmol) was added and the reaction mixture was stirred at room temperature for 3 hours. The reaction mixture was quenched with a saturated solution of NaHCO 3 (5 mL) and extracted with dichloromethane (2 x 5 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated. Purification by column chromatography (from 1% to 5% EtOAc in PE) afforded the compound as a beige solid (83 mg, 72%). m.p. = 97 -99 °C.
1 H NMR (400 MHz, CDCl 3 ) δ = 7.47 -7.39 (m, 4H, ArH), 7.31 (dd, J = 7.5, 2.0 Hz, 2H, ArH), 7.26 (dd, J = 8.0, 1.5 Hz, 1H, ArH), 7.16 (dd, J = 7.5, 1.5 Hz, 1H, ArH), 3.15 (s, 3H, NMe), 2.91 (s, 3H, NMe). 13 
2-(Dimethylboryl)-N,N-dimethyl-[1,1'-biphenyl]-3-carboxamide 23
Under Ar, a 2.5M solution of n-butyllithium in hexane (0.80 mL, 2 mmol) was added to a solution of phenylacetylene (0.20 mL, 2 mmol) in hexane (8 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 30 minutes, then a freshly prepared 1.0 M solution of dimethylaluminium chloride in hexane (2 mL, 1 mmol) was added at 0 °C and the reaction mixture stirred for another 20 minutes before being stirred 2 hours at room temperature. A solution of N,N-dimethyl-2-oxo-2H-pyran-6-carboxamide (167 mg, 1 mmol) in dichloromethane (8 mL) was added and the resulting reaction mixture was stirred at room temperature for 1 hour before being cooled to 0 °C. A 1.0 M solution of boron trichloride in heptane (2.0 mL, 2 mmol) was added and the reaction mixture was stirred for 1.5 hours. The reaction mixture was quenched with a saturated solution of NaHCO 3 (10 mL) and extracted with dichloromethane (3 x 10 mL). The organic layer was dried over Na 2 SO 4 , filtered and concentrated. Purification by column chromatography (from 1% to 10% EtOAc in PE) afforded the compound as a yellow solid (198 mg, 74%). m.p. = 135 °C (dec.).
1 H NMR (400 MHz, CDCl 3 ) δ = 7.86 (dd, J = 8.0, 0.5 Hz, 1H, ArH), 7.47 -7.35 (m, 6H, ArH), 7.33 (t, J = 8.0 Hz, 1H, ArH), 3.66 (s, 3H, NMe), 3.38 (s, 3H, NMe), -0.16 (s, 6H, BMe 2 ). 13 
